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TITLE: MANUFACTURE OF CERAMIC ACTUATOR 

PUBN-DATE: November 21, 1995 
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ABSTRACT: 

PURPOSE: To obtain a spiral-shaped bimorph-type actuator 
which is suitable for 

automation and mass production and whose sensitivity does 
not become irregular 

by a method wherein a mixture of a ceramic material and a 
binder is compressed 

and molded to be a spiral shape by using a mold which is 
formed by an extrusion 

molding operation and which has a spiral-shaped space. 

CONSTITUTION: A spiral-shaped bimorph-type ceramic actuator 

is manufactured by 

using two layers of piezoelectric materials 20, 50 which 
use a metal elastic 

plate 40 as a central electrode. In this case, molds 10, 
30 which are formed 

by a plastic extrusion molding operation and which are 
provided with 

spiralshaped spaces 11, 31 are molded, a mixture of a 
ceramic material and a 
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binder is filled into the spiral-shaped spaces 11, 31, it 
is compressed and 

molded, and a compressed and molded rod-shaped 
piezoelectric material is cut 

into thin round slices. For example, by using a mold 10 

for molding of a first 

layer, a first-layer piezoelectric material 20 is molded, 
the first-layer 

piezoelectric material 20 and a metal elastic plate 40 are 

inserted into a 

space 31 in a mold 30 for molding of a second layer, and a 
mixture which is 

used to form a second-layer piezoelectric material 50 is 

filled, compressed and 

molded. 
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ABSTRACT: 

PURPOSE: To embody an acceleration sensor capable of 
detecting even a low 

acceleration, and easy in size reduction. 

CONSTITUTION: A mass body 3 received within a cylindrical 
case 4 is guided by 

the case and moved when an acceleration is generated, one 

coil spring- shaped 

elastic body 1 or 2 is elongated, and the other elastic 
body 2 or 1 is 

contracted. At this time, a potential difference according 
to the acceleration 

is generated between piezoelectric material films lb and 2b 

set as mechanical 

strain/electric characteristics conversion films 
respectively in both elastic 

bodies, because both elastic bodies are electrically 

connected through the mass 

body 3. The potential difference is outputted from 
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electrodes 7, 8 as 
acceleration information. 
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ABSTRACT: 

PURPOSE: To obtain an almost cylinder-shaped polymer 
piezoelectric element, 

whose bendability and shock resistance are superior, and 
which is suited to the 

transmission and reception of a sound wave, and to provide 
a hydrophone whose 

satisfactory wave receiving sensitivity and bendability are 
maintained by 

reducing a deformed noise by using the polymer 
piezoelectric element. 

CONSTITUTION: A bendable band-shaped piezoelectric element 
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10 in which mutually 

opposed electrode layers 2a and 2b are provided at the both 

faces of a 

band-shaped polymer piezoelectric body 1, is spirally wound 
around a certain 

shaft 0, and an arrangement structure approximating a 
cylinder can be obtained 

as a whole. The plural pairs of opposed electrode layers 
can be provided at an 

interval in the length direction of the band-shaped 
piezoelectric body. It is 

desired that a pair of band-shaped polymer piezoelectric 
bog1:^'s--a-i e us e d -f^^ — ' ■ — - 




through a central 



me-tej^-3:Hyei SU that th^^ 



mutxrair"poTarizing di*reUtTons can be opposed. 
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ABSTRACT: 



PURPOSE: To offer a piezoelectric actuator combining a 
large displacement 

amount and a generation force without requiring a adhering 
process . 

CONSTITUTION: An enjt itled piezoelectric act uator consists 
of a piezoeleictric 

cr ystaT~Tr iitL fnrmp^j nn— a co rrugated plate elastic body 

c urved part of t jxB su bstrate by hydrotherm al synth esis and 
an el^trode 

arrange?! on the piezoelectric crystal film surface. 
Formation of the 

piezoelectric crystal film is performed as follows: the 
elastic body substrate 

is thrown into a mixed solution of a Pb 
(N0<SB>3</SB>) <SB>2</SB> water 



01/17/2003, EAST Version: 1.03.0002 



solution, a ZrOCl<SB>2</SB> water solution and a KOH water 
solution so as to 

perform surface treatment by hydroheat for generating a 
crystal nucleus 

followed by washing -and drying. Next, in order to grow the 

crystal, the 

substrate having the crystal nucleus is thrown into the Pb 
(N0<SB>3</SB>) <SB>2</SB> water solution, a ZrOCl<SB>2</SB> 
water solution, a 

TiCl<SB>4</SB> water solution and a KOH water solution so 
as to perform 

hydrothermal treatment- Thereby, a piezoelectric crystal 

film is formed on the 

elastic body substrate. The piezoelectric actuator using a 
spiral-shaped 

elastic body substrate is similarly offered. 
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ABSTRACT: 

PURPOSE: To obtain a vibrator with an optional shape and 
size by forming a 

sheet form high polymer piezoelectric member having a (+) 
electrode and a minus 

(-) electrode on its front and rear side in spiral, 
respectively. 

CONSTITUTION: The (+) electrode 2 and the (-) electrode 3 
are fitted to the 

front and rear side of a sheet form high polymer 

piezoelectric member 1' made 

of a material such as polyf luoridevinylidene 
(PVF<SB>2</SB>) • Both the 

electrodes 2, 3 are formed by coating silver paste in a 

thickness of 

2μm∼ 10μm and drying it or by means of the vacuum 



01/17/2003, EAST Version: 1.03.0002 



vapor deposition 

method. A (+) lead wire 4 and a (-) lead wire 5 are fitted 
respectively to 

both the electrodes 2, 3 as a conventional vibrator. 
Further, an electric 

insulation layer is provided to the surface of both the 
electrodes 2, 3. The 

high polymer piezoelectric member 1' is wound in spiral in 
this state. 

Moreover, while the high polymer piezoelectric member 1' is 
formed flat in this 

element, the member is polarized in the direction shown in 
the arrow in figure 

3 by applying a specific DC voltage between both the 
electrodes 2 and 3 to 

improve the piezoelectricity. The lateral effect vibration 
is produced in 

response to the frequency of an electric signal by applying 

an alternate signal 

from an electric signal generator to the ( + ) , (-) leads 4, 
5 in this element, 

thereby causing the ultrasonic wave vibration in a 
direction orthogonal to the 

high polymer piezoelectric member 1' wound in spiral in the 
arrow in figure 2. 
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ABSTRACT: 

PURPOSE: To simplify the structure and to make the 
production easy by 

constituting a touch sensor so that the force applied to 
one end of a detecting 

rod is detected as a voltage obtained between electrodes of 
both faces of a 
piezoelectric sheet member. 

CONSTITUTION: A piezoelectric detecting body constituted by 

coiling a flexible 

band-shaped piezoelectric film 10, which is provided with 
electrodes on both ^ 

faces and is placed on the market, with an ins ulating film 
11 between layers is ' ~ ' " 



provided in a hole 13 in a bracket 12, and a detecting rod 
13 is allowed to 

pierce the center of the hole and has one end supported 
pivotally on the 
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bracket 12 by a pivot bearing 14. Lead wires 15 are led 
out from electrodes on 

both faces of the film 10 near one end of the film 10, and 
they are used as 

detection ends of the piezoelectric detecting body. When a 
force in the 

horizontal direction is applied to the detecting rod 13 of 
the touch sensor 

constituted in this manner, a certain force is applied to ■ 
the piezoelectric 

film 10 independently of the direction of the applied 
f'orce, and a voltage is 

outputted from between lead wires 15 and 15, Since the 
piezoelectric film 10 

is coiled, the output is approximately constant for forces 

having the same 

strength independently of the direction of the force 
applied to the detecting 
rod 13. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain a helical 

piezoelectric-crystal element which 

is easy to manufacture and excellent in conversion 

efficiency, and a method for 

its manufacture. 

SOLUTION: A clayey plastic material obtained by mixing 
piezoelectric ceramic 

powder with solvent, dispersant, binder, plasticizer and 
the like is extruded 

using an extruder into a pipe-shaped member, and conductive 
films 12a and 12b 

are formed on the inner and outer faces of the pipe to form 
a piezoelectric 

element material 10. Then the piezoelectric element 
material 10 is helically 

wrapped around a column 22 on a workbench 21 and is crushed 
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into a specified 

thickness, by pressing it from above with a plate 23 to 
form a cylinder. The 

conductive film is removed from the outer surface of the 
cylinder by machining 

or chemical treatment, and electrode lead wires are 
connected with the 

conductive films 12a and 12b- Thereafter, firing is 

conducted at a specified 

temperature, and a voltage is applied to polarize the 
conductive films 12a and 

12b as a positive electrode and a negative electrode, 

respectively, thus, a 

helical piezoelectric-crystal element is completed. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To form a laminated electrode easily, 
prevent occurrence 

of crack on a piezoelectric substrate while an electric 
field is applied, and 

ease formation of terminal electrode, by winding a 
piezoelectric substrate and 

two electrodes spirally as a column, and exposing one end 
part of the 

electrodes on the end part of outer circumference thereof. 

SOLUTION: Electrodes 12a and 12b are inserted between 

piezoelectric substrates 

11a and lib, and the piezoelectric substrates 11a and lib 
and electrodes 12a 

and 12b are wholely wound spirally, forming a columnar 
piezoelectric structural 

body 10. The electrode 12b is exposed over the outer 
circumference surface and 

the end part of the electrode 12a is exposed over the 
piezoelectric substrate 
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lib, and the end parts of the electrodes 12a and 12b are 
provided originally 

with the conventional mechanism of terminal electrode. 
Then the end parts of 

the electrodes 12a and 12b are connected with a power 
supply 15, so that an 

electric field can be applied. Single body of 

piezoelectric ceramic material 

having a piezoelectric property such as BaTiO 

COPYRIGHT: (C) 1999, JPO 
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ABSTRACTED- PUB-NO: JP 11112046A 

BASIC-ABSTRACT: NOVELTY - The oscillating electrodes 
(2a, 2b) are wound 

alternately in spiral form between two pairs of 
piezoelectric ceramic layers 

(la, lb). The two pairs of oscillating electrodes are made 
to expose to the 

surrounding surface. The terminal electrodes (3a, 3b) are 

formed on the exposed 

portion of oscillating electrodes. DETAILED DESCRIPTION - 
An INDEPENDENT CLAIM 

is also included for the manufacturing method of 
piezoelectric actuator. 



USE - For tremulor. 



ADVANTAGE - Damage to the ceramic layer by the internal 
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stress is prevented 

effectively. DESCRIPTION OF DRAWING (S) - The figure shows 

the sectional view 

of piezoelectric ceramic actuator. (la, lb) Piezoelectric 
ceramic layers; 

(2a, 2b) Oscillating electrodes; (3a, 3b) Terminal 
electrodes . 
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ABSTRACT: 

PURPOSE: To attain electric low input and output impedance 
and to improve the 

converting efficiency, with spiral multilayer of a high 
polymer piezoelectric 

film toward the direction orthogonal to thickness 
direction . 

CONSTITUTION: A high polymer piezoelectric film 1 of band 
or plate shape with 

electrodes 2 at the front and back sides is wound in spiral 
via a thin 

insulation film 5 to constitute a piezoelectric 
electro-acoustic converter. 

The electrodes 2 are provided for the front and back 
surfaces and polarization 

processing is given to the high polymer piezoelectric film 

1 under a high 

electric field. In such high polymer piezoelectric film 1, 
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when an electric 

field is applied between the electrode 2, expansion and 

contraction is made to 

the direction of thickness and width (in parallel with 
electrodes 2) of the 
film 1. 
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ABSTRACT : 

PURPOSE: To achieve high output with a small size, by 
winding up in spiral 

shape with hollow section at the center for the laminator 
of piezoelectric high 
polymer film with electrodes. 

CONSTITUTION: Piezoelectric high polymer films 1, 1' 
provided with electrodes 

2, 3 in thin film on one side are laminated with the 
electrodes 2, 3 clipped. 

Further, this laminator is wound up in spiral shape so that 

a hollow section 4 

is formed at the center. 
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